Projections from the cat posterior lateral hypothalamus to the ventral part of the oral pontine reticular nucleus contain a GABAergic component.
The posterior lateral hypothalamus (PLH) has long been considered crucial to normal wakefulness while the ventral part of the oral pontine reticular nucleus (vRPO) is involved in the generation and maintenance of rapid eye movement (REM) sleep. However, to date, there is no information on the ultrastructure or neurotransmitter content of the hypothalamo-reticular projection. In the present study, we examined the morphology and synaptic organization of PLH terminals in the vRPO using PLH injections of biotinylated dextran amine (BDA) as well as of wheat germ agglutinin conjugated to horseradish peroxidase (WGA-HRP). Since some PLH neurons are GABAergic, we used a post-embedding immunogold technique to determine whether any anterogradely labeled terminals were GABA-immunopositive. Electron microscope analyses revealed a variety of ultrastructural features in the vRPO anterogradely labeled terminals. Although most labeled terminals (over 63%) formed symmetric synapses on vRPO somata and dendrites, others made asymmetric synapses on vRPO dendrites. The relative percentages of labeled terminals observed on large, medium and small diameter dendrites were 44.3 +/- 5.5%, 35.3 +/- 3.0% and 20.4 +/- 3.1%, respectively. Finally, post-embedding immunogold technique revealed that there are GABA-immunopositive and immunonegative components to this projection, indicating that GABA is one of the transmitters used by the PLH cells that project to the vRPO. Furthermore, most, if not all, of the GABA-labeled axon terminals formed symmetric synapsis. In conclusion, our results suggest that the PLH could modulate the physiological responses of vRPO neurons through a GABAergic pathway as well as by other inhibitory and/or excitatory pathways. Activation of the descending PLH GABAergic projection may inhibit the REM sleep-inducing neurons within the vRPO and thus contribute to the suppression of REM sleep activation during wakefulness.